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(54) Apparatus for rolling flat sheets of food material 



(57) An apparatus for rolling up a laminar sheet of 
food material (B) such as cheese or ham into a tubular 
shape (B 1 ), comprising an assembly of multiple rolling- 
up rollers (d, e, f, g) located at a terminal zone (1) of a 
conveyor (a) for the laminar sheet of food material. The 
roliing-up rollers are substantially equal in diameter and 



rotated at substantially the same speed and arranged 
with their axes on a circle so that the multiple rolling-up 
rollers may contact an outer surface of the laminar sheet 
of food material and thereby roll it into a tubular shape 
within the space between the rolling-up rollers. The ap- 
paratus allows a laminar sheet of food material to be 
efficiently rolled up into a tubular shape. 
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Description 

[0001 ] This invention relates to apparatus for succes- 
sively rolling up flat or laminar sheets of food material 
such as cheese or ham into a tubular shape. 
[0002] No mechanical apparatus has previously been 
developed, which is effective in practical use to roll up 
laminar sheets of food material into a tubular sheet and 
therefore such processing has necessarily been carried 
out by hand. Processing by hand has sometimes led to 
inconsistency of the individual rolled products and even 
to unsanitary unfinished products. 
[0003] In view of such problems, it is a principal object 
of this invention to provide a novel apparatus developed 
on the basis of various experimental studies which will 
go at least some of the way towards overcoming the 
above disadvantages by rolling laminar sheets of food 
material with a high efficiency mechanically, rather than 
by hand labour. 

[0004] The object set forth above is achieved, accord- 
ing to this invention, by an apparatus for rolling up a lam- 
inar sheet of food material into a tubular shape compris- 
ing: 

an assembly of multiple rolling-up rollers located at 
a terminal zone of a conveyor carrying said laminar 
sheet of food material, 

said rolling-up rollers having substantially equal di- 
ameters and rotating at substantially the same 
speed and arranged with their axes on a circle so 
that said multiple rolling-up rollers may contact an 
outer surface of said laminar sheet of food material 
and thereby roll up the laminar sheet of food mate- 
rial into a tubular shape. 

[0005] The outermost rolling-up roller of said assem- 
bly serves also as a driving roller and the remaining roll- 
ing-up rollers are mounted so as to allow swinging up- 
ward while still rotating. Such swinging upward occurs 
around the rolling-up roller adjacent to said rolling-up 
roller serving as the driving roller so that the remaining 
rolling-up rollers may be rotated outwardly. 
[0006] A mechanism to open said remaining rolling- 
up rollers outward comprises an actuating cylinder 
which causes a pair of bearing plates rotatably support- 
ing all the rolling-up rollers to swing upward, i.e., to be 
opened as said actuating cylinder is actuated. This 
swinging upward of said bearing plates and therefore of 
said remaining rolling-up rollers occurs around said roll- 
ing-up roller adjacent to said rolling-up roller serving as 
the driving roller. 

[0007] A driving mechanism to rotate the assembly of 
rolling-up rollers and said actuating cylinder are both 
placed on the same side of the apparatus with respect 
to a conveying direction of the conveyer. The respective 
rolling-up rollers have their circumferential surfaces ap- 
propriately roughed to prevent said laminar sheet of 
food material from slipping on or sticking thereto. 
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[0008] An embodiment of the invention will now be de- 
scribed with reference to the accompanying drawings; 
in which: 

5 Fig. 1 is a perspective view showing the entire ap- 
paratus according to the invention; 
Fig. 2 is an enlarged perspective view showing a 
part of the apparatus of Fig. 1 ; 
Fig. 3 is a side view of part of the apparatus of Fig. 
1 showing important parts of a feeding conveyor, a 
rolling-up roller assembly and a discharging con- 
veyor, respectively; and 

Fig. 4 is a diagram illustrating a manner in which 
said rolling-up roller assembly operates. 

[0009] Reference numerals used in the drawings are 
identified as follows: A: apparatus to roll-up laminar 
sheets of food material in tubular pieces; B: laminar 
sheets of food material such as cheese or ham; B': prod- 
uct rolled up into tubular pieces; a: feeding conveyor; b: 
a rolling-up roller assembly; c: discharging conveyor; d- 
g; individual rolling-up rollers; d1-g1: extension shafts; 
d2-g2: pulleys; h: rocking shaft; 1 : terminal zone; 2: star- 
ing zone; 3: rope belt; 4: roller chain; 5: frame plate; 6: 
input roller; 7: bearing plate; 8: actuating cylinder; 9: el- 
evating lever; 1 0: ball joint; 1 1 : stretchable belt; 1 2: input 
belt. 

[001 0] This invention relates to a mechanical appara- 
tus to roll up laminar sheets of food material such as 
cheese or ham into a tubular shape. The invention aims 
to improve the efficiency of rolling up laminar sheets of 
food material, which has previously been manually car- 
ried out, by using said mechanical apparatus. 
[001 1 ] Conventionally, a thread- or belt-like long food 
material has been rolled up into a tubular shape by wind- 
ing it around a tubular core put on a rotary shaft or the 
like. 

[001 2] However, flat or laminar sheets of food material 
such as cheese or ham are too short to be adapted to 
be wound around and then removed from said rotary 
shaft or the like. Particularly in view of the particular form 
of the object to be rolled up in a tubular shape, the flat 
or laminar sheet of food material has necessarily been 
manually rolled up to form a tubular product. 
[0013] In view of the fact that the object to be rolled 
up is a flat or laminar sheet of food material, the appa- 
ratus of this invention has a unique construction. Spe- 
cifically, the apparatus is located at a terminal zone of a 
conveyor to roll up said laminar sheets of food material 
successively fed by said conveyor into a tubular shape. 
The apparatus comprises an assembly of multiple roll- 
ing-up rollers which are substantially equal in diameter 
and are revolved at substantially the same speed and 
arranged with their axes on a circle. Each of the laminar 
sheets of food material is rolled into a cylindrical form 
having a thickness of 2 to 3 layers with its outer surface 
being supported by the inner side of said rolling-up roller 
assembly. Thereupon, the roller assembly is partially 
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opened outwardly so that the laminar sheet of food ma- 
terial in the space between the multiple rollers which has 
been rolled into a tubular shape may drop onto a dis- 
charging conveyor and be conveyed away thereby. The 
laminar sheets of food material rolled up into a tubular 
shape then drop onto the discharging conveyor without 
being significantly deformed. 

[001 4] The rolling-up roller assembly preferably com- 
prises four component rollers of which the outermost 
one (the roller which the flat or laminar sheet first pass- 
es) serves also as a driving roller. The respective rolling- 
up rollers have extension shafts which carry thereon pul- 
leys about which a driving belt is wound. The driving belt 
is also wound around an extension shaft of the outer- 
most roller and in this way, said outermost rolling-up roll- 
er drives the remaining rolling-up rollers to rotate re- 
spectively in a direction enabling the laminar sheet of 
food material to be rolled into the tubular shape. 
[001 5] Having rolled up the laminar sheet of food ma- 
terial in 2 - 3 layers, the rolling-up roller assembly swings 
upward around the rolling-up roller adjacent to the roller 
serving as the driving roller. As a result, the remaining 
two rolling-up rollers are rotated outward and upward. 
During such swinging operation of the roller assembly, 
the component rolling-up rollers continue to rotate so as 
to discharge the sheet of food material rolled up in the 
tubular shape in the space between the rollers. 
[001 6] Taking account of the fact that the object to be 
rolled up is a laminar sheet of food material, these roll- 
ing-up rollers have their circumferential surfaces appro- 
priately roughed. This is to prevent the laminar sheet of 
food material from slipping over or sticking to the circum- 
ferential surfaces of the rolling-up rollers during the roll- 
ing-up operation. 

[001 7] The invention will now be more fully described 
by way of a particular embodiment. 
[0018] An apparatus A according to this invention is 
adapted to roll up flat or laminar sheets of food material 
B such as cheese or ham into a tubular shape. Said lam- 
inar sheets of food material B may be, for example, 
sheets of cheese each having a thickness of 0.8 - 3 mm, 
a width of 85 mm and a length of 125 mm. Such sheet 
is to be rolled up by the apparatus A in 2 - 3 layers to 
form a tubular product B' having a diameter of about 15 
mm and a length of 85 mm. 

[0019] With particular reference to Fig. 3, the appara- 
tus A to roll up the laminar sheet of food material B to 
form the tubular product B' is placed above a terminal 
zone 1 of a feeding conveyor a for the laminar sheet of 
food material B. The apparatus A includes a rolling-up 
roller assembly b adapted to roll up said laminar sheet 
of food material B to form the tubular product B' and a 
discharging conveyor c. The latter extends below said 
rolling-up roller assembly b and has its starting zone 2 
immediately below said rolling-up roller assembly b. 
[0020] The feeding conveyor a comprises a plurality 
of rope belts 3 extending in parallel to one another in a 
feeding direction. The discharging conveyor c is provid- 



ed in the form of a roller chain 4 comprising a plurality 
of rollers each extending transversely of said feeding di- 
rection. 

[0021 ] The rolling-up roller assembly b comprises four 
5 rolling-up rollers d, e, f, g arranged with their axes on a 
circle. If the rollers were not of substantially equal diam- 
eter then it would be necessary to ensure that their cir- 
cumferential surfaces were on a circle. Of course, what 
is more important is that the circumferential surfaces of 
10 the rollers are in a circle. 

[0022] The rolling-up roller assembly b is supported 
in a cantilever fashion with respect to the feeding direc- 
tion about roller e. 

[0023] With reference now to Figure 2, the most up- 
15 stream rolling-up roller d serves also as a driving roller 
and has an extension shaft dl rotatably supported by a 
pair of frame plates 5. The extension shaft d1 further 
extends outward to carry thereon an input roller 6. 
[0024] The rolling-up rollers e, f, g have their exten- 
sion shafts e1, f1, g1 rotatably supported by a pair of 
bearing plates 7, provided outside said frame plates 5, 
respectively. Of these extension shafts e1, f1, g1, the 
extension shaft el of the rolling-up roller e adjoining the 
rolling-up roller d (which also serves as the driving roller) 
extends through the frame plates 5. 
[0025] The other rolling-up rollers f, g have their ex- 
tension shafts f1 , g1 adapted to swing outward and up- 
ward around the extension shaft el of the rolling-up roller 
e. 

[0026] Swinging upward of said rolling-up rollers f, g 
is enabled by an arrangement as follows. A joint ball 1 0 
is fixed to the upper end of an elevating lever 9 having 
its lower end connected to a cylinder 8 adapted to lift 
said lever 9. The ball joint 1 0 is, in turn, rotatably mount- 
ed on an outer end of a rocking shaft h extending 
through the bearing plates 7. With this arrangement, the 
rolling-up rollers f, g swing up- and downward around 
the rolling-up roller e as the shaft 9 is vertically driven 
by the cylinder 8. 

[0027] Transmission of rotational movement from the 
rolling-up roller d to the remaining rolling-up rollers e, f, 
g is effected by an elastic belt 11 . The elastic belt 11 is 
wound about pulleys d2, e2, f2, g2 which are, in turn, 
mounted on the respective extension shafts d1, e1, f1, 
g1. The rolling-up roller d is driven by an input belt 12 
wound about an input roller 6 fixed on the outer end of 
the extension shaft d1 . 

[0028] Now the manner in which the laminar sheet of 
food material B is rolled up to form the tubular product 
will be described with particular reference to Figure 4. 
[0029] The laminar sheets of food material B are 
transported by the feeding conveyor a at regular inter- 
vals. Every time the laminar sheet of food material B 
reaches the roller assembly b, the input belt 12 drives 
the input roller 6. The input roller 6 drives, in turn, the 
extension shaft dl and therefore the rolling-up roller d. 
Thus, the pulleys d2, e2, f2, g2 mounted on the exten- 
sion shafts d1, e1, f1, g1, respectively, and the belt 11 
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successively wound about them are driven. As a result, 
the rolling-up rollers e, f, g are rotated in the same di- 
rection, i.e. in the direction enabling the laminar sheet 
of food material B to be effectively rolled up to form the 
tubular effect. 

[0030] The laminar sheet of food material B enters the 
space between the rolling-up rollers and is rolled up 
along the inner surface of the rolling-up assembly b until 
rolled up into a thickness of 2 - 3 layers as the compo- 
nent rollers rotate. Thereupon, the rolling-up roller as- 
sembly swings upward so that the rolling-up rollers f, g 
may be opened outwardly. During this upward rotation 
of the roller assembly the rollers continue to rotate. 
[0031] Swinging upward of the rolling-up roller as- 
sembly b occurs with the respective rolling-up rollers 
continuing to rotate in a manner as follows. The cylinder 
8 is actuated to lift the elevating lever 9 and the joint ball 
10 fixed to the upper end of said lever 9. Consequently, 
said joint ball 10 causes the rocking shaft h and there- 
fore the bearing plates 7, to swing upward around the 
extension shaft el of the rolling-up roller e. Obviously, 
the frame plates 5, also swing upward together with the 
bearing plates 7, to open the rolling-up roller assembly 
outward. 

[0032] The swinging upward of the bearing plates 7, 
causes the rolling-up rollers f, g having their extension 
shafts f 1 , g1 rotatably supported by said bearing plates 
7, to be rotated outward. In this way, these rolling-up 
rollers f, g move away from the tubular product B' ob- 
tained from the laminar sheet of food material B. 
[0033] Now the individual tubular product B' drops to 
the discharging conveyor c in the form of the roller chain 
4 underlying the assembly b. The tubular product B' is 
placed on the conveyor c between a pair of the adjacent 
rollers (each of which extend transversely of the roller 
chain 4) to be conveyed away. 
[0034] As soon as the tubular product B' has been dis- 
charged onto the discharging conveyor c, the next lam- 
inar sheet of food material is fed into the rolling-up roller 
assembly b to be rolled up to form the tubular product B'. 
[0035] This is achieved by appropriately adjusting a 
distance between each pair of the succeeding laminar 
sheets of food material B on the feeding conveyor a. 
Specifically, said distance may be adjusted to be sub- 
stantially equal to a distance by which the feeding con- 
veyor a travels before the preceding laminar sheet B has 
completely been processed. 

[0036] The input roller 6 is driven by the input belt 1 2 
to rotate the respective rollers of the rolling roller assem- 
bly b. Thus the latter rolls up the laminar sheet of food 
material B in 2 - 3 layers to form the tubular product B\ 
[0037] In brief, the laminar sheets of food material B 
are fed at a predetermined speed into the rolling-up roll- 
er assembly b to be successively rolled up to form the 
tubular products B\ As has already been described, 
each laminar sheet B is rolled up by said rolling-up roller 
assembly b driven by the input belt 11. In response to 
formation of each tubular product B\ the cylinder 8 



moves the lever 9 upward so that the rolling-up roller 
assembly b may swing upward. As a result, the rolling- 
up rollers f, g are opened outward and the product B' 
drops onto the discharging conveyor c to be conveyed 
5 away. 

[0038] As has previously been mentioned, the appa- 
ratus according to this invention rolls up the laminar 
sheets of food material such as cheese or ham to form 
the tubular products. Such laminar sheets of food ma- 

10 terial are relatively short-sized and have conventionally 
been rolled up to form the tubular products through man- 
ual operation. This invention provides the apparatus 
adapted to mechanically and efficiently roll up such lam- 
inar sheets to form the tubular products without requiring 

15 the laminar sheet to be wound around a core. 

[0039] The apparatus according to this invention sub- 
stantially comprises an assembly including a plurality of 
same diameter rolling-up rollers arranged on a concen- 
tric circle. These rolling-up rollers are adapted to rotate 

20 at the same speed in a direction enabling each laminar 
sheet of food material to be rolled up to form a tubular 
product. Every time the laminar sheet has been rolled 
up in 2 - 3 layers, the rolling-up roller assembly is par- 
tially opened outward with the respective rollers contin- 

25 uing to rotate to discharge the tubular product. In this 
way, it is possible to obtain the products having a uni- 
form shape with an extremely high efficiency. 
[0040] Both the drive mechanism for the rolling-up 
roller assembly and the elevating mechanism adapted 

30 for partially opening said assembly are placed on the 
same side of the apparatus with respect to the feeding 
direction. Such placement is effective to simplify not only 
the apparatus as a whole but also the operation thereof. 
Thereby a possibility of the apparatus breakdown is re- 

35 duced and the apparatus maintenance is facilitated. The 
rolling-up roller assembly supported in the cantilever 
fashion can bear the load since the object to be rolled 
up in the tubular shape is lightweight. 
[0041] The component rollers of the rolling-up roller 

40 assembly have their circumferential surfaces appropri- 
ately roughed to prevent the laminar sheet of food ma- 
terial from slipping on or sticking to the circumferential 
surfaces. In this way, there is no apprehension that the 
laminar sheet might slip on the roller at a moment of en- 

45 tering into the rolling-up roller assembly. The roughness 
of the circumferential surfaces can also avoid an appre- 
hension that the laminar sheet might stick to the roller 
and consequently be introduced between a pair of the 
adjacent rollers. Thus the laminar sheet of food material 

so can be smoothly rolled up into the tubular shape. 



Claims 

55 1 . Apparatus for rolling up a laminar sheet (B) of food 
material into a tubular shape (B') comprising: 

an assembly (A) of multiple rolling-up rollers (d, 
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e, f, g) located at a terminal zone (1) of a con- 
veyor (a) carrying said laminar sheet (B) of food 
material, 

said rolling-up rollers (d, e, f, g) having substan- 
tially equal diameters and rotating at substan- 5 
tially the same speed and arranged with their 
axes on a circle so that said multiple rolling-up 
rollers may contact an outer surface of said 
laminar sheet (B) of food material and thereby 
roll up the laminar sheet of food material into a to 
tubular shape (B'). 

Apparatus according to claim 1 , wherein the roller 
(d) which is first passed by the laminar sheet (B) of 
food material while on the conveyor (a) also serves 15 
as a driving roller and said assembly (A) is mounted 
so as to allow the assembly (A) to be rotated up- 
ward, without interrupting rotation of the respective 
rollers, around the rolling-up roller (b) adjacent to 
said rolling-up roller (d) serving also as the driving 20 
roller so that the remaining rolling-up rollers (f, g) 
may be rotated outward. 

Apparatus according to claim 2, wherein the assem- 
bly is rotated upward by an actuating cylinder (8). 25 

Apparatus according to claim 2 or claim 3, wherein 
a driving mechanism to rotate said assembly (A) of 
rolling-up rollers and said actuating cylinder (8) are 
both placed on the same side of the apparatus with 30 
respect to a direction in which said laminar sheet 
(B) of food material is conveyed by said conveyor 
(a). 

Apparatus according to any one of claims 1 to 4, 35 
wherein the respective rolling-up rollers (d, e, f, g) 
of said assembly (A) have their circumferential sur- 
faces appropriately roughed to prevent said laminar 
sheet (B) of food material from slipping on or stick- 
ing thereto. *o 
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